Simple quantitative assay of alpha-fetoprotein mRNA in liver tissue using the real-time detection polymerase chain reaction assay - its application for clinical use.
Alpha-feto protein (AFP) mRNA levels increase in hepatocellular carcinoma (HCC) cells as compared with non-neoplastic tissue. Therefore, detection of AFP mRNA in blood nuclear cells is useful for the evaluation of treatment efficacy and prognosis of HCC. In this study, simple and reproducible methods were developed to quantify AFP mRNA using the real-time RT-PCR assay (Taq Man assay). By using in vitro synthesized AFP and glyceraldehyde-3-phosphate dehydrogenase (GAPDH) RNA, the sensitivity and dynamic range of the RT-PCR assay were established. AFP mRNA in both HCC and non-neoplastic tissue, as well as in cell lines, were measured using this assay system. The expression of the AFP mRNA level was normalized using the GAPDH house keeping gene product as an endogenous reference. AFP and GAPDH mRNA can be quantified in the range of 10-10(8) copies when using this quantitative assay. Among HCC cell lines, Huh 7 and HepG2 cells, respectively, represented 1.5x10(6) and 6.0x10(5) AFP mRNA/10(6) GAPDH mRNA, in contrast to 6, 23 and 230 AFP mRNA/10(6) GAPDH mRNA for HLE, HLF and PLC/PRF/5 cells, respectively. Other cell lines derived from stomach, pancreas, and colon cancers have 10 AFP mRNA copies/10(6) GAPDH mRNA. In liver tissue from patients with chronic hepatitis, and the non-neoplastic portion of the liver from HCC patients, AFP mRNA distributes from 2.5x10(3) to 5.8x10(4)/10(6) GAPDH transcripts. In contrast, AFP mRNA in tumor cells were more than 100-fold higher than that found in corresponding non-neoplastic portions in two patients who had a high level of AFP in serum. The establishment of the TaqMan quantifying system for AFP mRNA may have important clinical implications.